[Abstract] Dozens of Mycoplasma species, belonging to class Mollicutes form a protrusion at a pole as an organelle. They bind to solid surfaces through the organelle and glide in the direction by a unique mechanism including repeated cycles of bind, pull, and release with sialylated oligosaccharides on host animal cells. The mechanical characters are critical information to understand this unique mechanism involved in their infectious process. In this protocol, we describe a method to measure the force generated by Mycoplasma mobile, the fastest gliding species in Mycoplasma. This protocol should be useful for the studies of many kinds of gliding microorganisms.
although potentially they can give us critical information to understand the survival strategy of bacteria.
To elucidate a motility mechanism, we need information about the structure of machinery, the flow of energy, and the mechanical characters including speed and force. Optical tweezers are a special method used for micromanipulations or force measurements in the piconewton range under microscopy, by which an object with a diffractive index different from the medium is trapped at the center of focused laser beam (Ashkin et al., 1986) . This method has greatly contributed to clarifying the features of motility systems including myosin, dynein, and kinesin, and now an established method in the field of biophysics.
Here, we provide a protocol on how to measure force generated by surface moving microorganisms, based on our studies (Miyata et al., 2002; Tanaka et al., 2016) for gliding mechanism of M. mobile the fastest gliding species in class Mollicutes. This is the first protocol for force measurement made using optical tweezers in bio-protocol. 2. Centrifuge 60 µl polystyrene bead suspension at 2,000 x g for 6 min at RT.
Materials and Reagents
3. Discard supernatant, resuspend the pellet in 400 µl of coupling buffer and centrifuge it at 2,000
x g for 6 min at RT. 12. Remove the tunnel chamber and objective lens, turn on the laser beam to the same power as the step C11 and measure the applied laser power of the parallel light, which was achieved by the removal of objective lens, with using a power meter.
13. Trace the bead movement from the trap center of optical tweezers and calculate the force from the distance between centers of the bead and the laser beam, by using ImageJ and IGOR Pro, as previously described (Tanaka et al., 2016) . 
Data analysis
The calculation method for bead positioning is described in Thompson et al. (2002) . 
Suspension of cell pellet
More than 100 ups and downs with the pipette is recommended to separate cells completely.
3. Heat treatment of horse serum www.bio-protocol.org/e2127 
